The word obese is from the Latin obesus, which at first meant eaten up, eaten away, or lean (from obedere, to devour). It then came to mean the opposite, that is, fat or corpulent, from eating too well. The definition comprised most cases of obesity. The term is now used for all overfatness, including that due to other causes than over 'eating.
(25%). Of these figures 49%, from at least two concordant tests, were within normal limits (± 10) ; 36% were above normal limits, 15% below. The rate tends to be raised in obesity more often than might be expected, especially wben it is remembered that with a high proportion of fat the metabolism of the active tissue of the body is relatively higher than the ascertained figure.
The importance of endogenous factors, affecting expenditure and inot income, is obvious in clinical work. The increase in output of energy of the hyperthyroid subject, with loss of heat from a flushed moist skin, and the spending of energy from the restless muscles, with resulting wasting, is a conspicuous example. Of an opposite order are the economies which the body practises in starvation. Cuts in income are followed by immediate and efficient cuts in expenditure. Any additional food is then made the most of. When we used to treat diabetes by very low diets I have known a patient put on 3 lb. in a week on increasing the diet up to 1,500 calories only. In other cases, the influences which resist for a time the putting on of flesh in a thin person are notable. This is seen again and again when the food is measured. A young woman, resting in bed, is found to be eating, say, 1,100 to 1,400 calories. She is induced to take 1,700 to 2,000 calories or more, but the weight does not at once rise. We know that the added food itself increases the metabolism. But beyond that the body seems in such cases to abandon its internal economies, to restore the cuts, before it begins to add to tissue or to storage. This inertia or resistance of the body to alteration of its bulk is also seen when treatment is directed to reduction of weight. The body can deal with a wide variation of intake while keeping weight constant. It silently changes its gear, and it is necessary to go far below a noimal maintenance diet to bring about a loss of weight in a short time.
Once a start is made and continued for a few weeks, either in putting-on or in losing weight, the tendency is for the increase, or the loss, to continue, something very like a momentum being observed.
Of the share of various glands, the thyroid, pituitary, gonadic and others, in control of the energy balance I shall not speak, as authorities upon these studies are to follow. (See also C. G. Lambie, Brit. Med. Journ., 1935 (ii), 885.) The treatment of obesity falls into two paits: (1) The reduction of the food; (2) the increase of the output of energy. Both methods are followed at the same time. The diets and other measures used have been described in former publications (E. I. Spriggs, Lancet, 1929 (i), 485; J. H. Anderson, ibid, 1935 (ii), 604). --The income can be reduced by complete or partial fasting. The man fasts but his tissues do not. They draw at once on the stores, first of carbohydrate, then of fat, then upon their own substances; using last the most essential tissues, such as the heart muscle and the nervous system. To produce a rapid fall of weight by fasting or partial fasting is easy. It is practised in various forms and cults in many countries. But it is not likely to be permanent, and cannot be carried on for more than a very few weeks without certain risks.
A better way is to supply the basal needs of protein, vitamins and salts, with some fat, and enough carbohydrate to prevent ketosis, but a reduction of calories.
We do this-I now quote from the above-mentioned paper-by "giving an ordinary mixed diet, but in quantity lessened by measured steps, always bearing in mind that a certain proportion of protein, providing 6 to 9 grm. of nitrogen, is needed daily. The basis of the diet is meat and vegetables, but if the amounts are measured there is hardly any food which may not be allowed-at least, in small quantities. It is essential to teach the patient that it is the total caloric value which counts, otherwise he runs away with the idea that some foods are fattening and that others, such as fruit, toast, and biscuits of protein or rye, are not, and that an obese person can be reduced by permitting this and forbidding that, irrespective of amount. Much work must be done day by day, and week by week, in measuring and varying the diet and making it conform as far as possible to the patient's own tastes. No fixed or published diet can, therefore, be the most suitable for any in.dividual; his regime must be varied continually. . . . We avoid arithmetic as much as possible by using tables of food values, constructed by Mr. Leigh. In these the protein, carbohydrate, fat, and caloric values are worked out for each food, as served, at table, in all the quantities likely to be required, in steps of 10 grm. An adding machine is used to arrive at totals."
The following BREAD.-White or brown, 21 grm. (Q oz.); toasted, 18 grmn. (Q oz.); split toast," "ryvita" or "vita-weat," 13 grm. ( oz.) ; biscuits, " water " or " breakfast," 12 grm. (2 oz.) assorted (plain) or rusks, cake or spongecake, 13 grm. ( oz.); "cornflakes," etc., 14 grm. ( oz.); porridge, 110 grm. (4 oz.); inacaroni or rice (boiled), 70 The average error may be taken as ± 5%, but this is small compared with the magnitude of the reductions and the variations of the total amounts of food. The foods are weighed as served on the Chatillon scales, on which the weight of the plate or small dish is automatically deducted by the device of a shifting dial." It will be noted that the amount of protein is low in the last four diets. In my experience it is of advantage to give plenty of protein. More meat may be added from time to time.
A milk diet is sometimes used for a time. People are apt to complain of feeling weaker upon it, more than on the mixed diets. Four ounces of milk every two hours for eight feeds a day gives between six and seven hundred calories of a fairly balanced diet.
An "orange day " is useful, say once a week, or if appetite fails. Six large oranges give 370 calories, with about 70 grm. of carbohydrate. Single fruit cures continued for long are starvation cures. They do not supply the essential substances and cannot be the basis for a permanent diet. Complete starvation can be survived for a few weeks only; but men and women can be balf-starved for a long time, as the history of seers and saints, prisoners and captives, castaways and sometimes of whole nations, has shown. Benefit may follow, in some diseases, a prolonged sub-nutrition but in the general experience such methods, which take no measure of the basic needs of the body, are found wanting.
Water and other suitable fluids may be drunk freely at any time if the food is weighed. If the food is not weighed, it is important not to drink till after all the the solid food has been eaten; for to drink during the meal leads to more food being consumed.
Beer, spirits, and wine have a considerable food value and this must be allowed for if they are taken, since alcohol " spares " other foods. The following figures show the approximate equivalents in bread. 
60 24 ,, = A larger piece of bread * "Gin and it " taken as half gin and half vermouth, but the amount in 1 " dose " guessed.
.Mleasures to Increase the Output of Energy On the expenditure side it is to be noted that most of the energy used goes to keep us warm. The loss of heat is proportional to the area of the surface of the body. The more the figure approaches the spherical, the smaller is the surface in relation to weight and the less food is needed. Hence fat people need less food than thin people. Exposure to cold would be a means by which most energy could be lost. But that method would have its risks, and we avoid with considerable success any great variation in the temperature of our skins. It has been said, I think by Ruibner, that the climate we live in is the climate between the skin and the clothes.
The energy for the movements of visceral muscle, heart, intestines, etc., is only a fraction of the intake. And, in ordinary external muscular work the expenditure of energy, though considerable, is not great as compared with the intake of food. This is why people who take long walks are often disappointed with the amount of the hoped-for fall of weight. A very little extra food, which the walker feels has been earned, will neutralize the used-up tissue. Exercise is, nevertheless, a valuable means of losing weight and may make the difference between a plus or a minus balance. Its importance is well seen, as is mentioned above, when the bodily energy runs low as in the starving. They walk, move, do everything withi an intense economy of effort.
When exercise is combined with loss of heat from the evaporation of sweat the results are likely to be better. More heat will be lost if the sweat evaporates invisibly, as when loose warm clothes are worn. To wear thick clothes which become wet through and are changed causes the loss of some water, which is replaced at the next drink, but does not greatly increase the loss of energy from fat. For the same reason the loss of weight from an electric-light bath or a Turkish bath is apt to be temporary. To swing along in coolish air on a hillside,short of heavv sweating, is the desirable exercise.
Riding is good but has to be fairly hard to compare with walking, and especially walking up hill. In gentle riding there is not much muscular work. Von Noorden is credited with saying to a plump lady: "Certainly, Madam, riding is thinning, for the horse."
The Bergoni6 chair is useful to exercise the muscles of people unable to take long walks-such as those with disorders of the joints, or of the heart and arteries.
Massage is much in the public eye as a means of keeping weight down. Its direct value is not, so far as I know, demonstrated. But massage is, like other forms of physical treatment, of great value in improving the local circulation and keeping the body fit while a reduction-diet is being followed, especially in persons in bed and others who cannot enjoy more vigorous exercise.
Of drugs, thyroid is by far the most useful. It should be given under medical supervision. Health may be seriously impaired and a habit formed by its uncontrolled use. (S. W. Patterson, Brit. Mled. Journ., 1934 (ii), 6.) Progress.-Hunger usually disappears in a few days. It is hardly ever enough to make a patient unhappy. If variety of food and bulk of vegetables are ensured, many people say " You are giving me as much as I eat at home." And quite a few say "I am having more than I eat at home."
The tongue is often furred for a time. Headache and malaise are unusual, and are relieved by more carbohydrate or a square meal. The addition of a little glucose as a lozenge between meals four times a day may help. (C. W. Nissler and Burgess Gordon, Pennsylv. Med. Journ., 1929.) Weakness is seldom complained of, occasionally by a woman. Al change of diet is then made. Most who are able to exercise feel stronger from ithe beginning. Anaemia or collapse I have not seen.
A rapid reduction regime of 3 to 4 lb. a week needs continued care and watching and variation of diet, also at times medicinal treatment. It is not compatible with a busy life. Harm may come to an energetic woman who is trying to fulfil all her engagements on a too low diet. Particularly, in my opinion, is there risk of loss of resistance to infections. Infections are, however, seldom observed in persons being reduced under medical care, with adequate rest and exercise.
Results.-Most people feel better and lighter at once. Benefit is very great, and a new life is opened out. In those with circulatory disturbances or a diabetic tendency lost health may be restored. The effect upon the chemistry of the body of the reduced diet and loss of fat may be illustrated by the improvement in the sugar-tolerance curve. My colleague, R. S. Allison, published a paper on this subject eight years ago (Lancet, 1927 (i), 537), and among others, R. F. Ogilvie has recently reported similar results (Quart. Journ. MIed., 1935, N.S., 4, 345) .
The following chart shows the improvement in this respect, the sugar-tolerance becoming normal, or nearly so, in the cases in which it was determined after treatment.
. The 41 men in Group A, of average age 50i years, showed a more rapid loss (3*9 lb. per week with 28 days' treatment) than the 59 women, of average age 43j years, who lost 2-9 lb. per week with longer treatment, namely 47 days. The men were but little more above normal weight (37%) than the women (36%). In Group B, with more men (58) and higher age (average 553), the mean age of the 42 women being 53, the losses were 2-6 snd 2-1 lb. per week with treatment averaging 31 and 35 days respectively. Here the men were 25% and the women 20% overweight. The total loss of weight in the 200 cases was 1 ton 9 cwt. At the same average rate of loss for the 550 patients, the total loss amounts to 4 tons.
We have seen that for the successful rapid reduction of weight that is likely to last, special cooking, a variety of food, consideration of individual taste, and relaxation of diet at times for medical reasons are needed. It requires organization and clinical experience; and should for the patient be a whole-time task.
When, however, the weight has been brought to a reasonable figure for the height, a person of ordinary wit and restraint can keep it from rising again, or even effect, when desired, a slow reduction by simpler means. There is no need to make a fuss about being on a diet, or to disturb the household or a hostess. Suitable food is found on an ordinary table. The problem is now one of omission of unsuitable foods, not of special cooking. The restriction of carbohydrate is the key to the situation.
Simple Scheme for Slow Reduction of Weight, or Keeping Weight Down when Reduced At each of three meals, breakfast, lunch and dinner, the allowance of bread is:
(1) 32 grammes or just over an oz. of white bread. This is a half of a round of a 2 lb. tin loaf i in. thick, i.e. two ordinary pieces of bread as usually cut for a meal, or (2) the same toasted, or (3) at each meal, 4 pieces 3' by 2l in. of split toast, or (4) at each meal, 21 pieces of " vita-weat."
These allowances are worth about 80 calories, or 240 in the day. The advantage of the split toast is that it goes further than the bread. Smaller pieces are palatable with larger pieces of meat, fish, cheese or egg than is the case with bread. "Vita-weat" has a similar advantage and can be bought ready to eat.
The split toast is made by taking a 5-in. square of white bread i in. thick, without crust. Toast each side and then split into two thin pieces. Scrape off all crumbly .bread and then toast the untoasted sides. Divide each leaf into two, making now four pieces. The four pieces should be made to last through the meal, saving, for example, one or two for later courses, such as marmalade at breakfast and cheese at lunch.
Take no other food made from flour (such as puddings, scones, biscuits or cakes) -and no potato; except at teatime that two pieces of thin bread-and-butter, with jam if desired, are allowed. There is no method of reducing weight which allows of eating freely of teatime dishes.
The appetite can be then satisfied with other foods such as egg, fish, meat, cheese, fruit, salads, green and root vegetables. Carrots, turnips, onions are taken freely in stews, but not potatoes. Fresh well-cooked greens are eaten with gravy, pepper and salt. Butter may be used in fair amount.
Flavouring-such as mustard, Worcester or tomato sauces, vinegar or ketchup-is allowed. Sauces made with oil, cream, and flour, and mayonnaise should not be taken, or taken only in very little amount, not more than a small teaspoonful. Provided that the bread allowance be not exceeded, any other non-flour food may be eaten in moderation by an active person, including second helpings, without increase of weight. Drink nothing at all till all the solid food has been eaten. Then take fluid. It will be found that if the appetite is not appeased, it will be so after the drinking of a tumbler of water or mineral water at the end of the meal, or two or three cups of tea, with a little milk in each.
If regular weighings show no increase, further liberties may be taken, e.g. a lump of sugar with tea or coffee.
An obese person will sometimes say that it is not possible in ordinary life to keep his weight down. My experience is that many people have done, and are doing so, to their great advantage, and with enjoyment of meals, having once learned the principles and practice of the methods set forth in this paper. Dr. H. Gardiner-Hill It seems to me that the crux of a discussion on the causes of obesity lies not so much in the immediate factors which produce it, which are more or less well known, as in the nature of the underlying metabolic mechanism which allows certain individuals to become fat so readily whilst others remain normal or thin. We should all agree that in obesity the energy intake has exceeded the energy output at some time in the life of the individual. In fact, if the individual is gaining weight at any given moment, his energy intake must then be on the positive or excess side. No organism can contravene the laws of energy and mass and, in the final analysis, a balance-sheet of energy intake, energy output, and tissue deposition must be possible. It is evident that no obese individual can put on weight without taking something in-food, salt, or water-and that no obese individual can maintain his weight if he starves. The important consideration is his manner of dealing with caloric excess. It is, I think, in the way the obese individual reacts to any slight excess of intake over expenditure that he differs so strikingly from the normal and the thin. The latter, experience suggests, are liable to the same variations of intake over output but, when they exceed their energy requirements, they do not show the same tendency to tissue deposition as the obese. Many obese individuals, on the other hand, have the greatest difficulty in preventing their weight increasing on what seems to be-at any rate, to them-an average normal diet. They tend to store readily the least caloric excess. In making this observation, the fact is not Qverlooked that the digestive and absorptive capacity of the obese may not be greatly in excess of that of the normal and thin. In fact, quite probably it is, but the evidence suggests that, even if it is, the solution of the problem in obesity lies in some more fundamental change.
Let me remind you, before discussing the underlying factors in obesity, of some relevant clinical data. Obesity occurs in a so-called simple form and in association with certain endocrine diseases. In simple obesity, in my experience, a hereditary factor is present in something like 60% to 75% of cases. In these individuals, moreover, there is suggestive clinical evidence that they have inherited an endocrine abnormality in addition to their obese tendency-an abnormality of mild degree it is true, not endocrine disease in the usually accepted sense of the term. Admittedly, exogenous factors can be cited as the immediate cause of the obesity but this does not diminish the importance of the recognition of the underlying hereditary and endocrine influences.
True exogenous obesity seems to be a comparatively rare condition. It is liable to occur in certain occupations in bakers and cooks, for instance, who are constantly tasting food. In other instances simple exogenous obesity can be traced to excessive consumption of alcohol, and this is to be attributed to its well-known effects as a food sparer. In other instances obesity develops after residence in a hot climate. Increased thirst and fluid intake and decreased activity no doubt play their part but the evidence suggests that there is some additional underlying metabolic change, possibly a lowered setting of the heat regulating mechanism, the biochemical regulation of which is probably connected with the functions of the thyroid and. adrenal glands.
True endocrine obesity may be found with hypothyroidism, hypogenitalism, and with certain pathological lesions of the adrenal cortex. It is also frequently associated with pituitary disease. In none of these conditions, however, is it invariable if one excepts possibly the adreno-pituitary syndrome which bears Gushing's name. The relationship, however, of obesity to endocrine disease will be discussed more fully subsequently.
To return now to the problem of the underlying factors in obesity. They can be discussed under two headings: (1) Psychological factors as appetite and impulse to activity or to repose; (2) underlying metabolic anomalies.
(1) The psychological regu,latory mechanism.-One of the factors in the normal individual which makes it possible for the weight to be maintained at a constant level for years is the delicate regulatory mechanism by means of appetite and impulse to activity or repose. In the first place, this is a psychological problem, and intimately bound up with the instincts and tendencies inherent in the individual. It depends primarily on chromosomal constitution. This instinctive regulatory mechanism is also intimately bound up with the functions of the endocrine glands, which are known to influence the temperament and emotions of the individual. Primarily, the endocrine make-up also depends on chromosomal constitution. Two factors, therefore, psychological and endocrine, come for consideration under this heading. Clinical abnormalities of appetite and activity, or slight abnormalities in temperament or behaviour, can be demonstrated in nearly all forms of obesity, and minor variations of endocrine constitution or endocrine disease, as has already been mentioned, are commonly found. But, even admitting the importance of these abnormalities of the regulatory mechanism in obesity, it does not seem possible to explain the condition without postulating some underlying metabolic factor too. In fact, without some fundamental metabolic abnormality, it seems doubtful if a faulty regulatory mechanism could produce such abnormal effects as are found.
(2) The underlying metabolic change. -It is the nature of the second factor, the underlying metabolic change, on which I wish to lay stress in this discussion. In the majority of cases of obesity, there is little evidence of any endocrine deficiency. The chief peculiarity of the obese is their abnormal capacity for storage of any excess of food, salt and water. The main problem seems to me to be the nature of such an excessive storage mechanism. It probably depends on endocrine influence and particularly on the group of glands which control storage. Clinical experience suggests that such an endocrine storage mechanism could be inherited in some or acquired in others as a result of excess food intake, diminished energy expenditure, climatic change or endocrine disease. I would postulate, therefore, in the obese if hormonal influences are responsible for their peculiar response to excess food intake-some over-activity on the anabolic rather than defect on the katabolic side. Let me put before you some clinical considerations suggestive of such a hypothesis In the first place, one could recall that obesity is common in a number of endocrine syndromes, but that there are probably none, with the exception of Cushing's syndrome, in which it is invariable. We are not certain yet of the underlying pathology of Gushing's syndrome but pituitary basophilism with adrenal cortical hyperplasia or an adrenal cortical tumour have usually been found. Obesity is present not uncommonly with other pituitary lesions-with para-hypophyseal cysts, for instance, and chromophobe. adenomata. With these pituitary lesions varying grades of dystrophia adiposo-genitalis are generally found, but many individuals suffering from these tumours remain normal or thin. Destructive lesions of the thyroid and sex-glands are also followed by obesity, but subtotal thyroidectomy and castration do not necessarily give rise to the condition. Even in myxcedema and eunuchoidism the same variations occur. Why is it that these striking variations in fat deposition are found as a result of what appear to be similar pathological lesions ? The problem seems to me to be essentially similar to that in simple obesity; the underlying storage mechanism allows certain individuals to become fat as a result of certain influences whilst others without it remain thin. These facts suggest that the obesity-governing mechanism in these endocrine disorders is independent of the endocrine disease, except perhaps in the case of Cushing's syndrome.
Let us consider also the relationship of obesity to the basal metabolic rate. The low basal metabolic rate in myxcedema is not necessarily accompanied by obesity. Moreover, in obesity the basal metabolic rate may be low, normal, or high. The level of the basal metabolic rate, therefore, cannot be all important. It is the mechanism for storage of any caloric excess, whatever the level of the oxidative processes--basal metabolic rate or post-absorptive metabolic rate-which is peculiar in these individuals.
Finally, let me remind you that there are clinical observations suggesting endocrine influence over storage of certain food factors in the body. To take, first of all, the question of carbohydrate. Obesity is found with increased, normal, or decreased, sugar tolerance. In fact, the sugar-tolerance curves in obesity at different periods of life could be interpreted as evidence of a storage mechanism for sugar which has gradually become exhausted. Remembering the important r6le of insulin in carbohydrate storage, it is attractive to assume that insulin plays a r6le in obesity, particularly when it is recollected that diabetics, especially children, can be fattened to a condition of considerable obesity on large doses of insulin and a high carbohydrate diet.
There is also evidence of endocrine influence over water-salt storage. Obesity is accompanied by water-salt storage; this is particularly so in the genito-pituitary (Fr6hlich's syndrome), adreno-pituitary (Cushing's syndrome) and cerebro-pituitary forms. Water-salt storage is present in thyroid deficiency and disappears with thyroid medication. The opposite condition, defective water-salt storage and dehydration, is characteristic of hypocortical adrenalism (Addison's disease), but water-salt storage returns with the administration of adrenal cortical hormone and sodium chloride. It may be that water-salt storage is excessive in hypercortical adrenalism, but the clinical syndrome has not as yet been thoroughly established.
Conclusions.-That the storage-powers of the body for food, salt, and water depend on endocrine influences appears most likely and it seems to me that it is in the endocrine make-up of the individual, either inherited or acquired, especially in the degree of activity of the anabolic or storage group of glands, that the solution of our problem in obesity lies. This view does not seem to be inconsistent with the law of conservation energy and mass. Undoubtedly, a balance sheet can be struck between energy intake, energy output, and tissue deposition, both in fat and thin. The difference lies in their method of reaction to excess when energy intake exceeds energy expenditure. Either intake is excessive or output insufficient in the obese at times of fat deposition, but everyday experience favours the view that similar variations in intake over output occur in the normal or thin. Graaf suggests that, in the normal, excessive food intake is dealt with by an increase in metabolism -his theory of "luxus konsumption." If this is dependent on endocrine factors we would have to assume activity on the katabolic side. In the obese, he suggests, this luxury response does not occur. It seems to me more probable that, in obesity, the abnormality is on the anabolic side and that over-activity of the endocrine glands concerned in storage is responsible for the peculiar behaviour of the tissues.
By adopting such a hypothesis some of the incongruities we have been discussing could, I think, be explained; for instance, the variations in tissue deposition in fat, normal, and thin, when appetite has been excessive or activity subnormal; the variations in tissue deposition witlh different levels of the oxidative processes (basal metabolic rate) in endocrine disease; and, further, the variations in the deposition of fat, salt and water in what appear to beendocrine diseases of similar pathology. On this hypothesis, it could be appreciated too that, in individual cases, whilst the immediate causes of obesity would vary, the underlying metabolic peculiarity could be the same. In some instances, for example, appetite and intake might be excessive ; in others energy requirements might be low. Simple exogenous obesity illustrates the former and such endocrine diseases as myxcedema in which the oxidative proesses are low illustrate the latter. On this hypothesis, moreover, a relative preponderance of the anabolic glands would explain the unusual cases of hyperthyroidism which develop obesity in spite of a raised metabolic rate.
When it comes to discussing the specific nature of the anabolic endocrine mechanism, difficulty at once arises. We know the importance of insulin in carbohydrate storage and are gaining knowledge of therole of the adrenal cortical hormone in water-salt storage. The influences, however, of the adreno-pituitary endocrine mechanism in fat metabolism-clinically so suggestive-are not at all understood. It does, however, seem to me that when our knowledge of the endocrine glands which control storage is more complete, we shall probably find why it is that when intake exceeds expenditure the fat become fatter but the thin remain thin. (7), uterine fibromyomata (7), flat-foot (6), and other diseases (40).
Of the 472 patients 24 were children from 9 to 17 years of age whose weights varied between 8 and 16 stones. Omitting these, there remain 448 adults. All patients were treated by dietetic means only. Each diet was worked out for the individual concerned and contained approximately 1,100 calories, and about 65 grm. of protein. Each diet was adequate in its vitamin content, and contained a high proportion of salads and green vegetables to give sufficient bulk to satisfy hunger. A nurse-dietitian repeatedly interviewed each patient and explained that the diet could not fail to lead to loss of weight, and that if the weight chart did not show a continued fall the diet was being broken. Many patients with a pathological appetite were found to be taking an unbalanced diet, usually because carbohydrate foods being cheaper were more readily obtainable. Many of these lost the abnormal craving for food on a balanced diet. A few of them, though obedient, did not lose the pathological appetite and in these undoubtedly a great effort of will was required to adhere to the diet. Of the patients who attended for more than three months, 80 were disobedient after a time, and therefore gained weight again. In the remaining 368 patients a steady loss of weight occurred, usually without discomfort. The average loss of weight at intervals up to eighteen months is shown in the following The heaviest man weighed 29 st. 3 lb., and lost 12 st. in two years. The heaviest woman weighed 24 st. 5 lb., and lost 3 st. in nine months. All these patients were grateful to be thinner, and claimed that they would on no account resume their original dietary habits and go back to all the discomfdrts and disabilities of gross obesity. It is therefore practicable in an out-patient department to treat obesity by ,dietetic means alone. The difficulties are not physical but psychological. Any adult who takes a diet of 1,100 calories must lose weight, for his basal need is 1,500 calories or more. If such a diet is balanced and of sufficient bulk to allay hunger, the patient will feel quite well and remain able to work. But it is a very buman story: the patient seeks every excuse to eat what everybody else eats. The figures show that 50% of patients never reappear after the first visit, and of the remainder only 30% remain obedient. Thus treatment fails in 85% of patients, not because the law of conservation of energy does not apply to them, but because they break the dietetic rules that have been laid down.
Dr. Levy Simpson said that he doubted whether a pure exogenous obesity explained more than a very small percentage of cases, if one meant by that term an obesity occurring in the absence of endocrine abnormality. The contemplation of obesity as a mathematical problem of food intake was inadequate. He was glad that Dr. Hunter had slown illustrations of patients with gross endocrine abnormalities in whom diet had achieved a reduction of several stones in weight, because such cases showed the fallacy of concluding from a dietetic success that excessive food intake was a real setiological factor.
To suggest that people were fat just because they ate too much was as fallacious as explaining that in diabetes insipidus people passed a large amount of urine because they drank too much. It could not be taught to students that the fundamental factors in adiposity were the law of the conservation of energy and similar mathematical considerations until it could be explained why, of two peoplewith normal metabolic rates and similar food intakes and energy expenditure, one might be fat and another thin. Nor was it always justifiable to reflect on the veracity of fat patients as to their food intake.
Pathological hunger was also a very important factor and there was a good deal of evidence that such hunger depended on endocrine abnormalities. In one patient withi definite pituitary obesity, there was such a periodic craving for sweet things that to her own personal embarrassment, she devoured a complete box of chocolates in a few minutes at a social function. In a similar case this craving occurred just before menstruation, and numerous clinical examples could be cited. The association of somnolence with adiposity was well known and although both depended on a similar pituitary-hypothalamic basis, the somnolence might be a factor in the mechanism of the development of adiposity. Many fat people tended to sleep between activities and in other less obvious ways to conserve their energies by a reluctance to extra exertion. This, however, was endocrinologically pathological in its origin. So-called constitutional or familial adiposity was probably a genetic dysbalance of the endocrine system. It was not at all uncommon to find in one family (including near relatives) examples of gigantism, mild acromegaly, Frohlich's syndrome, and simple obesity without gross endocrine stigmata. Similarly, the existence of endocrine syndromes among certain races depended upon a genetic preponderance of some elements of the endocrine system, e.g. gigantism and mild acromegaly in Swedes, and the adreno-genital syndrome in Jews. In favour of this view was, apart from much clinical evidence, the existence of a numerical deficiency of eosinophile cells in the pituitary glands of colonies of dwarf mice. The eosinophile deficiency and the dwarfism were hereditary characteristics.
Adiposity was a very complicated subject and there was considerable evidence to support the view that endocrine factors and the hypothalamus were the key to its comprehension.
Dr. Leonard Findlay said that his experience, much of which had also been gained in the East End of London, led him to a diametrically opposite conclusion to that of Dr. Donald Hunter. Although it was indisputable, as Dr. Hunter had insisted, that tissue could only be laid on in virtue of the food eaten and not of the air breathed, this did not necessarily mean that everyone made equal use of the food ingested. Obesity of pure exogenous origin probably never arose. If luxus consumption were, as Dr. Hunter suggested, at the root of the whole problem, then everyone should be steadily increasing in size, for most people were every day consuming food in excess of what was required for the repair of wear-and-tear and for the supply of energy. But this did not happen. Some persons became fat, others, again, became tbin, but the great majority retained a remarkably stationary weight. Indeed, this varying individual reaction to the food ingested was one of the most striking features of physiology. In the household-where the same type of food, if not the same quantity, was consumed by ali the members, it was not necessarily the member with the largest appetite who was the most obese.
;,There undoubtedly seemed to be some inherent, and at times inberited, peculiarity in the metabolism of the individual which determined the use he would make of his food. Dr. Gardiner-Hill had spoken of this being due to a disturbance of the storage mechanism which was another method of expressing the same thing. It was possible, of course, that the varying reaction was due to varying activity of the endocrine glands, but to which gland or combination of glands was entirely unknown.
And further, whatever the cause, the individual tolerance varied from time to time; it varied with age, it might he modified by disease and it was not infrequently profoundly influenced by a pregnancy. His (the speaker's) clinical experience of obesity had been limited to that occurring in children under 14 years of age. Many of them had come under observation as examples of Fr6hlich's syndrome but it had been exceptional to find any evidence in support of such a diagnosis. They had varied in appetite, in intelligence, in activity, and in sexual development as other children did. Some were slightly tall for their age and in some ossification was in advance. There was never any abnormality of the sella turcica, and the blood-sugar curves were within normal limits. Some of the children had been under observation for as long as five years and demonstrated a feature which must be familiar to all observers. Everyone must remember the fat boy at school who, at the University, or later in life, was quite a respectable example of manhood.
One of his patients had increased at the rate of 30 lb. a year (i.e. roughly six times the normal) for two or three years and then, without any apparent reason (diet and home conditions had remained the same), during the last nine months had only put on 2 lb., i.e. about half the normal rate of increase. He (Dr. Findlay) quite agreed with Dr. Hunter that by diminishing the intake loss in weight would result. But in his experience the diet had to be rigorously curtailed. In one child a loss of 32 lb. over a period of five months had only been possible when the diet had been reduced to 500-600 calories per day. He was, however, against the dietetic treatment of these children because it made them so miserable, and as the obesity did not cause any harm and usually diminished later on, this treatment was quite uncalled for.
In conclusion he would draw attention to one point in the problem which was of considerable importance, influencing, as it would, the general metabolism and especially the estimation of the basal metabolic rate. It was generally believed that in the obese the increase in weight was chiefly, if not entirely, due to the laying on of fat. This, he believed, was an entirely wrong conception. He had already remarked on the .increase in height, the increased ossification, and the premature sexual development in some of the cases. And it would seem that in most of these obese children there was an increase in the muscular tissue as well.
Dr. Kahn, at the Princess Elizabeth of York Hospital for Children, had been investigating many of these children from this point of view.1 Acting on the assumption that the creatinine excretion was a measure of the amount of muscle, Dr. Kahn had found in all the obese children investigated an excessive daily excretion of creatinine, and with few exceptions the increase was roughly proportionate to the increase (130 to 200% of the normal) in weight. It would be admitted that this increase in muscle would naturally call for a greater demand of energy, and that the relative increase in fat and muscle must influence the estimated basal metabolic rate. It was probably because of the latter fact that the basal metabolic rate had been of little help in the elucidation of the problem.
Dr. F. Parkes Weber said that he agreed absolutely both with what Dr. Donald Hunter bad said and with what Dr. Levy Simpson had said. The problem was, what could be done for the large number of ordinary cases, who not I Arch. Dis. Child., 1936. 11. 31. 29 429 only had a constitutional tendency to become fat but also had an inordinate appetite ? Only about one-fourth of such cases had accepted the dietetic treatment offered them at the London Hospital, and though the results recorded by Dr. Donald Hunter were good, one asked oneself whether some method could not be devised which would attract the other three-fourths of the cases. He believed that the treatment of the future would probably consist in some method by. which the appetite of the patients could be reduced without injuring them and without destroying their joy in living. He did not refer to those patients who could afford to receive treatment in a sanatorium, where well-selected and varied vegetables could be so arranged as to mask the calorie-deficiency and even make the patients declare that they were getting more to eat than they had been accustomed to, as mentioned by Sir Edmund Spriggs.
